Several studies have shown that, after a fatty meal, plasma TG levels are higher in patients with coronary heart disease, which may explain at least in part why some individuals develop atherosclerotic disease despite normal fasting lipid values . TG rich lipoproteins are involved in atherosclerosis and thrombosis, and TG, remnant-like particle RLP C and RLP TG levels increase after fat loading and could contribute to atherothrombosis. Although the pathophysiology of postprandial lipoprotein metabolism is not entirely clear, a link with insulin resistance has been pointed out. Postprandial dyslipidemia has also been reported to be associated with obesity particularly visceral obesity , metabolic syndrome, and glucose intolerance/diabetes mellitus.
We previously reported the influence on postprandial lipoprotein responses of aging and menopause in women and obesity in young men . Then we examined the acute effects of immediately pre-versus postprandial aerobic exercise on postprandial lipoprotein metabolism in sedentary but otherwise healthy young women and showed that postprandial but not immediately preprandial exercise reduces the number of chylomicrons and chylomicron remnants and improves the exogenous lipoprotein metabolism, suggesting that postprandial exercise may be more effective at improving the postprandial lipoprotein metabolism than immediately preprandial exercise .
Physical inactivity can lead to an increased incidence of a variety of diseases. It has been reported that less than of young Japanese women have regular exercise habits . It has been shown that although a single bout of exercise increases the oxidative challenge to the body and excessive exercise and overtraining lead to damaging oxidative stress, regular moderate exercise overcomes it .
Indeed, regular moderate physical exercise or activity provides systemic beneficial effects, including improved physiological function such as carbohydrate and lipid metabolism, decreased incidence of disease, and a higher quality of life. Regular exercise of moderate intensity and duration has been reported to have a wide range of beneficial health effects.
Most health-promoting guidelines recommend regular aerobic exercise at moderate intensity. Physical activity recommendations advise that adults should engage in moderate-intensity physical activity for a minimum of min on or more days of the week . Accordingly, in the present study we employed an exercise protocol of moderate intensity and relatively short duration min , compatible with the range recommended for maintaining cardiopulmonary fitness and promoting health, in order to make the findings of the present study applicable to sedentary but otherwise healthy young women. Understanding how this kind of exercise influences postprandial lipoprotein metabolism has widespread relevance.
Aim
The purpose of this study was to examine the effects of moderate aerobic exercise training on lipoprotein metabolism and antioxidant status in sedentar y but other wise healthy young Japanese women. contains essentially no carbohydrates, and has been reported not to significantly affect plasma insulin levels. The oral fat tolerance test was performed at pre-training and post-training ca h after the last day s exercise stages.
Materials & Methods
The subjects fasted h overnight, and were given OFTT cream g/kg body weight, g/kg as fat . During the h overnight fast, subjects abstained from caffeine and alcohol intake. Venous blood samples were taken before h and , , and h after the fat loading.
All the blood samples were taken in the supine position.
The subjects were allowed to drink water ad libitum and were restricted from exercise during the test period.
Biochemical analysis
Plasma and serum samples were immediately frozen and kept at -ºC until analysis. The concentrations of serum total cholesterol TC were measured enzymatically Sysmex, Hyogo, Japan . HDL C was measured by a direct method Fujirebio, Tokyo, Japan . LDL C was calculated by the Friedewald formula. These were measured only in the fasting state. The concentrations of serum TG Sekisui Medical, Tokyo, Japan , lactate Kyowa Medex, Tokyo, Japan , and free fatty acid FFA Eiken Chemical, Tokyo, Japan were measured enzymatically. Remnant-like particle RLP -cholesterol C and RLP TG were measured by an immunosorbent assay Otsuka Pharmaceutical, Tokyo, Japan . We measured both RLP TG and RLP C; however, because some of the RLP C concentrations were less than the lower limit of detection,
we did not include those data in this article. Lipoprotein a Lp a was measured by a latex agglutination method Sekisui Medical, Tokyo, Japan . The concentration of apoB was measured by CLEIA Fujirebio, Tokyo, Japan . LPL mass was measured by ELISA Daiichi Pure Chemicals, Tokyo, Japan . The apoE phenotype was measured using the isometric electrophoresis method Phenotyping ApoE IEF System, Joko, Tokyo, Japan .
The serum concentration of glucose was measured by a mutarotase GOD method Wako, Osaka, Japan . The concentration of serum insulin was measured by chemiluminescent enzyme immunoassay Fujirebio, Tokyo, Japan . 
Results
The average heart rate during exercise was beats/min at the pre-training first exercise and beats/min at the post-training last exercise . HRmax and V o max were calculated as and at the pre-training, and and at the post-training, respectively. None of the subjects asked to be withdrawn due to poor physical condition during the experiments, and their blood pressure remained within the normal range before and after the exercise.
Physical characteristics and fasting blood chemical data of the subjects before and after training are shown in Ta- ble . Body weight, BMI, waist, W/H, and VFA showed no differences between pre-training and post-training.
Likewise, serum glucose, insulin, TG, RLP TG, and FFA showed no differences. The mean values of LDL C concentration and LPL mass were higher, and those of HDL C, apoB , and hsCRP were lower at the post-training compared to the pre-training, but without significance.
Plasma epiPGF concentration was significantly lower at the post-training compared to the pre-training. The mean value of BAP was higher, and, that of dROMs was lower at the post-training compared to the pre-training, but without significance. In the oral fat tolerance test, serum TG concentrations increased following fat loading in both trials, and reached a peak at h Table  . The mean values of serum TG concentrations were lower, but not significantly, at all post-training times compared with the pre-training. IAUC TG was significantly lower at the post-training compared with the pre-training Table  . The mean values of RLP TG concentrations were slightly lower, but not significantly, at all post-training times compared with the pre-training Table  . The mean value of IAUC RLP TG was lower but not significantly at the posttraining compared with the pre-training Table  . The mean values of serum apoB concentrations, a marker of extrinsic lipoprotein particle numbers, were lower, but not significantly, at all post-training times compared with the pre-training Table  . Noticeably, at both the pre-and post-training, although serum TG and RLP TG concentrations returned to fasting levels h at the end of the In the present study, we examined the effect of exercise In the present study, although ser um dROMs decreased non-significantly and serum BAP non-significantly increased, plasma epiPGF significantly decreased after training. Levels of dROMs mainly indicate serum hy- Table 3 The incremental area under the curve （IAUC） for TG, RLP-TG , and apoB48 at pre-training （Pre） and post-training （Post） fat-loading trials. 
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